Acetaldehyde-induced mutational pattern in the tumour suppressor gene TP53 analysed by use of a functional assay, the FASAY (functional analysis of separated alleles in yeast).
Chronic alcohol consumption is a major risk factor for upper aero-digestive tract cancers, including cancer of the esophagus. Whereas alcohol as such is not thought to be directly carcinogenic, acetaldehyde, its first metabolite, has been proven genotoxic and mutagenic in the HPRT gene. As mutations in the tumour suppressor gene TP53 are the most common genetic alterations involved in human cancers, especially esophageal tumours, the aim of this work was to establish the mutational pattern induced by acetaldehyde in vitro on the TP53 gene, and to compare this pattern with that found in human alcohol-related tumours. For this purpose, we used a functional assay in yeast, the FASAY (functional analysis of separated alleles in yeast), after in vitro exposure of human normal fibroblasts AG1521 to acetaldehyde. We noted 35 mutations, of which 32 were single-nucleotide substitutions including 2 nonsense and 30 missense mutations. The pattern showed that the main mutations were G>A transitions (n=23, of which 14 in CpG sites), followed by G>T transversions (n=4), A>G transitions (n=2) and A>T transversions (n=2). Other mutations were one-base insertion and two deletions, leading to frameshifts. Eleven mutations (31%) were located in TP53 hot-spots in codons 245, 248, 249 and 273. Finally, we compared this pattern with that found for esophageal cancers in humans. These results support the notion that acetaldehyde plays a role in TP53 mutations in esophageal cancers. The key feature of this approach is that mutagenesis is directly studied in a key gene in human carcinogenesis, allowing direct comparison of mutational patterns with those in human tumours.